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The demand for ready-mixed concrete in Japan has decreased in recent decades because 
various budgets for civil infrastructure have been reduced. Moreover, a large number of skilled 
engineers will retire in the near future. Young engineers working at ready-mixed concrete 
factories have little opportunity to study the mixture design of concrete, while technical 
knowledge should be appropriately transferred from experienced engineers to young engineers. 
The study focuses on the technology succession (education), such as technical information of 
mixture design. The lack of knowledge in mixture design is a concern, especially to young 
concrete engineers in Japan. The aim of the present study is to develop an effective education 
program for young engineers via the practical education of mixture design.
The present thesis consists of 6 chapters, and contents of each chapter are shown below:
In “Chapter 1 “Introduction”, the background and purpose of the present study are presented. 
This chapter firstly presents the decrease of the demand for ready-mixed concrete under the 
deflation in Japan in recent decades, reduction of various budget for civil infrastructure, and 
shortage of engineers due to retirement of a large number of skilled engineers in the near future. 
The characteristic of industry of the ready-mixed concrete is addressed, and the particularity of 
the technology for ready-mixed concrete is described. In addition, theory of knowledge 
management and “SECI model” are explained as a knowledge creation process. The objectives 
and characteristics of this thesis are described at the end of this chapter.
In Chapter 2 “Literature Review”, previous studies dealing with knowledge management 
system in construction industry, technology education, and case studies of technology 
succession are reviewed. The chapter makes clear the research significance of this study by 
referring to and comparing to the previous reports.
Chapter 3 “Questionnaire Survey of Engineering Education in Ready-mixed Concrete Plants” 
describes that the questionnaire investigation was conducted to survey the present and 
future-desired education systems in ready-mixed concrete plants. According to the questionnaire 
investigation, most ready-mixed concrete engineers are considering "Safety" as the highest 
important education, regardless of experience (age). The survey may emphasize that most 
engineers desire "Workshop" in the future as one of the important teaching methods in each 
field. To improve the technical knowledge and skill of the concrete engineers, further education 
opportunities especially for young engineers should be increased continuously. Such education 
iv
system must contribute to the modern civil infrastructures and sustainable development of the 
society as well as the ready-mixed concrete factories in local cities.
Chapter 4, “Investigation on Mixture Proportions and Materials of Ready-mixed Concrete”, 
presents the investigation of “variation of standard mixture proportions” for ready-mixed 
concrete in Yamaguchi, and summarize the influencing factors on the mixture design. Concrete 
is one of indispensable construction materials for civil infrastructure, and ready-mixed concrete 
plants have to supply high-quality products stably. For the purpose, it is also a social 
responsibility of the industry to develop an effective technical succession to concrete engineers 
of next generation. Most important technical issue in the ready-mixed concrete suppliers must 
be mixture proportion of concrete. The investigation results indicate that changes of materials 
and design codes for concrete structure have been most influencing factors. The investigation is 
used for practical education of mixture design shown in the following chapter.
Chapter 5, “Small-group Learning of Mixture-design for Young Engineers at Ready-mixed 
Concrete Plants”, aims to reeducate fundamental mixture-design method and to develop an 
effective education program for young engineers. Engineers working at a ready-mixed concrete 
factory have little opportunity to study mixture design of concrete due to developed 
technologies and shortage of workers. A concern is the lack of knowledge of mixture-designing 
especially for young engineers working at ready mixed concrete plants. To study properties of 
former concrete, river aggregate was employed and a competition of mixture design for the 
concrete was conducted. The educative competition confirmed that practiced engineers have 
more superior skill to modify concrete design than young engineers. A questionnaire survey 
after the competition shows that the education method for the young engineers should be 
modified to learn the skill and experiences from skilled engineers. Based on the practical and
trial learning, this chapter discusses the effective education method (program) for young 
engineers working at ready-mixed concrete plants.
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I-1 I-2 I-1 I-2 I-3 I-4 I-3 I-4
W
(kg/m3) 202 200 190 190 195 200
C
(kg/m3) 337 333 317 317 325 333
s/a
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(m3/m3) 0.568 0.620 0.538 0.583 0.597 0.557
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F/S 1.7 1.9 1.6 1.8 1.7



































(1) Hirayama, J., Yoshitake, I., Inoue, M. and Park, H. M. Questionnaire Survey of 







H Vol.71 No.1 pp.92-104
2015.
5
(4) Hirayama, J., Yoshitake, I. and Inoue, M. Practical Education of Mixture Design for 





Abudayyeh, O., Russell, J., Johnston, D. and Rowings, J.: Construction Engineering and 
Management Undergraduate Education, Journal of Construction Engineering and Management,
Vol. 126, No. 2, pp.169-175, 2000.
Bai, Y., Amirkhanian, S.: Knowledge-Based Expert System for Concrete Mix Design, Journal 
of Construction Engineering and Management, Vol.120, No.2, pp.357-373, 1994.
Chan, E., Chan, M., Scott, D. and Chan, A.: Educating the 21st Century Construction 
Professionals, Journal of Professional Issues in Engineering Education Practice, Vol.128, No.1, 
pp.44–51, 2002.
Chen, J., Hsu, S., Luo, Y. and Skibniewski, M.: Knowledge Management for Risk Hedging by 
Construction Material Suppliers, Journal of Management in Engineering, Vol.28, No.3,
pp.273-280, 2012.
Drake, P. R.: Using the Analytic Hierarchy Process in Engineering Education, International 
Journal of Engineering Education, Vol.14, No.3, pp. 191-196, 1998.
Ernzen, J.: Concrete Materials and Construction: Education Connected to Industry, 
Construction Congress VI, pp.324-332, 2000.
Hallowell, M.: Safety-Knowledge Management in American Construction Organizations, 
Journal of Management in Engineering, Vol. 28, No.2, pp.203-211, 2012.
Hirayama, J., Yoshitake, I., Inoue, M. and Park, H. M. Questionnaire Survey of Engineering 
Education in Ready-Mixed Concrete Plants, Proceedings of ASEA-SEC-1, pp.1137-1140, 2012.
Ji-Zong, W., Hong-Guang, N. and Jin-Yun, H.: The Application of Automatic Acquisition of 
Knowledge to Mix Design of Concrete, Cement and Concrete Research, Vol.29, pp.1875-1880, 
1999.
Kolb D. A. Experiential Learning: Experience as the Source of Learning and Development, 
Prentice Hall 1984
112
Khalfan, M., Bouchlaghem, N., Anumba, C. and Carrillo, P.: Knowledge Management for 
Sustainable Construction: The C-SanD Project, Construction Research Congress 2003, pp.1-8, 
2003.
Lin, Y., Wang, L., Tserng, H. and Jan, S.: Enhancing Knowledge and Experience Exchange 
through Construction Map-Based Knowledge Management System, Construction Research 
Congress 2012, pp.1-10, 2012.
Neville, A.M.: Properties of Concrete Fourth Edition, Person Education Limited, 2002.
Nonaka, I.: The Knowledge-Creating Company, Harvard Business Review, 1991
Nikolic, D., Jaruhar, S. and Messner, J.: An Educational Simulation in Construction: The 
Virtual Construction Simulator, Computing in Civil Engineering, pp.633-642, 2009.
Oldham, P.: From Extemporised to Engineered: Advances in Concrete Technology during the 
First World War, Magazine of Concrete Research, pp.1-10, 2013.
Polanyi, M.: The Tacit Dimension, New York: Doubleday, 1966
Ricard E., Arriagada D, Luis F., and Alacón C.: Knowledge Management and Maturation 
Model in Construction Companies, Journal of Construction Engineering and Management,
Vol.140, No.4, pp.1-10, 2014
Rojas, E. M. and Sturts. C.: Developing a State-of-the-Art Facility to Support Construction 
Research and Education: A Case Study, Journal of Professional Issues in Engineering 
Education and Practice, Vol.134, pp.67-74, 2008.
Tan, H., Carrillo, P. and Anumba, C.: Case Study of Knowledge Management Implementation 
in a Medium-Sized Construction Sector Firm, Journal of Management in Engineering, Vol.28, 
No.3, pp.338-347, 2011.






Vol.32 No.8 pp.48-54 2013.
igence, pp.1-4, 2003.
2005





































Vol.48 No.1 pp.34-36 2010.
H Vol.2 pp.108-115 2010.
2013.4.
e-Learning System
Vol.29 No.4 pp.559-566 2005




































JIS A 0203 2006.







67 CS1-001 pp.1-2 2012.
KM






















50 4 pp.66-71 2002.
Vol.30 No.32-34 2011.
119
40 Vol.38 No.12 pp.37-43
1954
Vol.44 No.9 pp.30-33 2006.
120
2013.4 2016.3
2
5
2
2016 3
